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Useofadvancedhealthmonitoringstrategiesforbridgesisessentialtoprovideacomprehensive
conditionassessmentofthesestructuresandensuretheirstructuralintegrity.Tothispurpose,
newtechnologieshavebeenappliedinrecentyearsforbothstaticanddynamicassessments
offeringunprecedentedopportunitieswithinthecontextofrisk managementandstructural
analysis.Amongthese,arealdeformationmeasurementtechniquesfromground-basedsynthetic
apertureradar(GB-SAR)sensorsweresuccessfulyappliedforcontinuousmonitoringofdynamic
andstaticdisplacementsofbridges[1][2].However,a mainlimitationfortheground-based
microwaveinterferometryisthat,asalinearmeasurementtechnique,itisdifficulttopinpointthe
damagelocationandobtainaccuratedisplacementtime-seriesforbridges[3]. Moreover,itis
knownthatverticaldisplacementsareusualymorerelevantthanhorizontaldisplacementsinthe
dynamicmonitoringofbridges,andtheGB-SARinterferometrycanonlyprovidetheline-of-sight
(LOS) displacement of the monitored bridge [4].
Inthisresearch,wefocusonremote monitoringofthedynamicdisplacementresponsesof
bridgeswithapolarimetricGB-SARsystem.Tothispurpose,variousstrategieswereusedto
overcometheexistinglimitationsofthistechnique.Resultsfromthemonitoringofalong-span
metalic railway bridge and a reinforced concrete Shinkansen bridge are discussed.
Theaimofthisresearchistoprovidemorecomprehensiveandaccurateinformationforbridge
health monitoringusingapolarimetricsensor.Tothisextent,apolarimetricanalysis was
performedtoidentifythereflectionfromthesidesurfaceofthebridges.Inaddition,the
informationaboutthepolarisationorientationangleandthelocalincidenceanglewereprocessed
undertheacquisitiongeometrytocalculatetheradarlookangle.Therefore,thebridge
deformationfieldsintheverticaldirectionwereeasilyconvertedusingtheslantrangedistances
andthecorrespondingmaximumtransientverticaldeformationwastransformedthroughtheLOS
deformation while a train passing the bridge.
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